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3STKACT 



An ezperinent is reported evaluating the 
effectiveness of a nnenonlc procedure, called the keyword nethod, for 
learning a foreign language vocabulary. The uethod divides the study 
of a vocabulary ites into two stages. The first stage requires S to 
associate the spoken foreign vord to an English word (the keyword) 
that sounds like sone part of the foreign word; the second stage 
requires s to foro a aental iuage or picture of the keyword 
**interacting** with the English translation. Thus, the keyword laethod 
can be described as a chain of two links connecting a foreign word to 
its English translation through the oediation of a keywords the 
foreign word is linked to a keyword by a similarity in sound 
(acoustic link) , and the keyword is linked to the English translation 
by a sental iaage {i&agery link) . The experiaent reported here 
cOBpared the keyword method with an unconstrained control procedure 
using Russian vocabulary. On all oeasures the keyword nethod proved 
to be highly effective, yielding for the nost critical test a score 
of 72 percent correct for the keyword group conpared to 46 percent 
for the control group. (Author) 
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An experiment is reported evaluating the effectiveness of a mnemonic 
T>rocedure, called the keyword method, for learning a foreign language vocab- 
ularv- The method divides the study of a vocabulaxy item into two stages. 
The first stage requires S to associate the spoken foreign woxd to an English 
void (the keyword) that s^ds like some part of the foreign word; the second 
stage requires S to form a mental image or picture of the keyword inter- 
acting" with the English translation. Thus, the keyword method can.be 
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described as a chain of two links connecting a foreign word to its English 
translaticm through the mediation of a keyword: the foreign word is linlsed 
to a keywoiM t?y a similarity in sound (acoustic link), and the kevword is 
linked to the English translation by a mental image ( Imagery link). The 
experiment reported hex« qanpared the keyword method with an unconstrained 
control proeedxire using Russian vocabulary. On all measures the keyword 
method proved to be highOy effective, yielding for the most critical teat a 
score of 723^ correct for the keyword group ccog>ared to k$f> for the control 
group. 
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sumim 

An experiment Is reported evaluating the effectiveness of a mnemonic 
procedure, called the keyword method, for learning a foreign language 
vocabulary. The method divides the study of a vocabulary item into two 
stages. The first stage requires S to associate the spoken foreign word 
to an English word (the keyword) that sounds like some part of the 
foreign word; the second stage requires S to form a mental image or 
picture of the keyword "interacting" with the English translation. Thus, 
the Keyword method can be described as a chain of two links connecting 
a foreign word to its English translation through the mediation of a 
keyword; the foreign word Is linked to a keyword by a similarity In 
sound (acoustic link), and the keyword la linked to the English trans- 
lation by a mental image (imagery link). The experiment reported here 
cong>ared the keyword method with an unconstrained control procedure 
using Russian vocabulary. On all measures the keyword method proved to 
be highly effective, yielding for the most critical test a score of 12$ 
correct for the keyword group compared to U6$ for the control group. 
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AN APPLICATION OP THE MNEMONIC KEWOFD METHOD TO 
THE ACQUISITION OP A RUSSIAN VOCABULARY^ 
Richard C. Atkinson and Michael R. Raugh 
Stanford University 

Mental imagery has long been used as a means of memoriaing informa- 
tion j Roman orators employed the technique vhe. moriaing long speeches 
(yptes, 1972), and entertainers use mental imagexy to perform impressive 
feats of memory. In recent years, mental imagery has been investigated 
in the psychological laboratory both for theoretical reasois (Paivio, 
19rfi) and because it offers an effective means of memorizing certain 
kinds of infonnation (Bower, 1972; Bugelski, I968). Raugh and Atkinson 
(I97U) developed an application of iientftl imagery to the acquisition of 
a second-language vocabulary and reported a series of ejqperiments in 
which their keyword method proved to be effective for learning Spanish 
vocabiaary items. The purpose of the work reported here was to test the 
effectiveness of the keyword method on a non-Romance language, namely 
Russian. 

The keyword method divides the study of a vocabulary item into two 
stages. The first stage requires S to associate the spoken foreign word 
to an English word (the keyword) that sounds approximately like some 
part of the foreign word. The second stage requires S to fonn a mental 
image of tht keyword "interacting" with the English translation. Thus, 
the keyword method can be described as a chain of two links connecting 
a foreign word to its English translation: the foreign word is linked 
to a keyword by a similarity in sound ( acoustic link ), and the keyword 



is linHed to the English translation by mental imagery ( mnemonic or 

2 

imagery link). As an example, consider the Russian word gvon(5k , 
meaning bell. Its pronxmciation is somewhat like "zvahn-oak," with 
emphasis on the last syllable, and it contains a sound that resembles 
the English word "oak." Employing the English word "oak" as the keyword, 
one could imagine something like an oak with little brass bells for 
acorns, or an oak iji a belfry, or perhaps an oak growing beneath a giant 
bell Jar. As another example, the Russian word for "building** ( zdtfnie) 
is pronounced somewhat like "zdawn-yeh" with emphasis on the first 
syllable. Using "dawn" as the keyword, one could imagine the pink light 
of dawn reflected in the windows of a tall building. 

The keyword method is applied by presenting S with a series of 
spoken foreign words. Each foreign word is pronoxmcedj while the word 
is being pronounced, a keyword and the English translation are displayed. 
During the presentation of each item S must associate the sound of the 
foreign word to the given keyword and generate a mental image relating 
the keyword to the English translatioi;. 

The preselection of keywords by E is an important aspect of the 
method. In preparing a test vocabulary a keyword is considered eligible 
if it satisfies the following criteria: (1) The keyword sounds as mwch 
as possible like a part (not necessarily all) of the foreign word; (2) 
it is easy to foim a memorable image linking the keyword and the English 
translation? and (3) the keyword is unique (different from the other 
Keywords used in the test vocabulary). Criterion 1 allows flexibility 
111 the choice of keywords, since any part of a foreign word could be 
used as the key sound. What this means for a polysyllabic foreign word 



is that anything from a monosyllable to a longer word (or even a short 
phrase that "spans" the whole foreign word) might be used as a Keyword. 
Criterion 2 must be satisfied to make the imagery link as easy to master 
as possible. Criterion 3 is used to avoid the ambiguities that could 
occur if a given keyword were associated with more than one foreign word. 
For a large vocabulary that is divided In-o subvocabularies to be pre- 
sented in separate sessions. Criterion 3 might be applied only to each 
sub vocabulary . 

In applying the keyword method to the acquisition of Spanish vocab- 
ulary, Baugh and Atkinson (197^) found large differences between the 
keyword method and various control conditions. Two of the experiments 
used a within-subjects design, and the results were especially impres- 
sive because Ss often used the keyword method in the control condition, 
thus diminishing the true differences. Moreover, many Ss had studied 
at least one Romance language and vrere able to learn many words in the 
control condition by recognizing them as cognates. The results suggested 
that it would be useful to evaluate the keyword method, using a between- 
sub^ects design and a foreign language that was less obviously related 
to languages previously studied by Ss. 

Bussian was selected for the work reported here. In addition to 
being a non-Romance language Russian posed a special challenge to the 
keyword method because Russian involves a number of frequently recurring 
phonemes that do not occur in English. Also, from a practial viewpoint, 
for many students the Russian vocabulary is more difficult to learn than 
IS the vocabuli*ry of, say, German, French, or Spanish; it would be useful 
if the keyword method proved to be an effective means of teaching Russian 
vocabulazy. 



A 120-word Russian test vocabulazy was divided into three comparable 
l»0-word subvccabttlaries for presentation on separate days. The Ss were 
run under computer control. The Ss received instructions from a cathode 
ray display scope, listened to recorded foreign language words through 
headphones, and tj-ped responses into the computer by means of a console 
keyboard, ^e experiment began with an introductory session (Day 0) 
during the first part of which Ss were familiarized with the equipment; 
during the second part Ss were assigned to the keyword and control groups 
and given instructions on the appropriate learning method. On each of 
the three following days (Day 1, Day 2, and Day 3) one of the test sub- 
vocabularies was presented for study and testing. On each of thepe days 
three study/test trials were given. The study part of a study/test trial 
consisted of a run through the subvocabulaiy; each foreign word was pro- 
nounced and, depending upon the treatment group, either (i) the keyword 
and English translation were displayed (keyword group), or (ii) the 
English translation alone was displayed (control group). A test trial 
concisled of a run through the subvocabulary in which each foreign word 
was pronounced and 15 sec. were allowed for S to type the English trens- 
lation. A compr&heneive test covering all 120 items of the vocabulary 
was given the day after the presentation of the last subvocabulary (Day 
h). A similar test was given approximately six weeks later. 
Method 

$ubject3 . Fifty-two Stanford University undergraduates were used 
(26 ma3 s and 26 females). Each spoke English as the native language, 
none had studied hussian, and none had participated in prior exjierimcntu 
using the Keyword method with Spanish. 



Sttmtdus naterlal . A test vocabulary of 120 Russian nouns with 
associated Keywords was selected (see Appendix), The test vocabulary 
x^epzesents a typical cross-section of vocabulary Items presented In the 
first-year Russian curriculum at Stanford University. English transla- 
tions of the Russian vocabulary were ranked according to imageability as 
determined both by Judgment of E and the Paivio ("Imagery and familiarity 
ratings for 2^8 words: Unpublished norms") image. values for those English 
words for which values were available. The average Paivio value for the 
15 most imageable words was 6.72, and the average for the I5 least 
imageable words was 2, 51. The keywords were selected a four-person 
committee whose members were familiar with the keyword method. For some 
items, the committee chose keyword phrases rather than single keywords; 
a total of 38 keyword phrases were used in the test vocalailary. The 
test vocabulary was divided into three subvocabularies of kO words each, 
matched in abstractness and imageability. 

Procedures . During the first session (Day 0) E shewed each S how 
to start the computer program that conducted the experiment. The program 
iteelf explained all of the remaining procedures. After giving instruc- 
tions on the use of the keyboard and audio headset, the program introduced 
keywords as a means of focusing attention on the sound of a Russian word. 
In order to provide all Ss with experience in the procedures, practice 
was given on a randomiaed list of 30 words (not included in the test 
vocabulary); a Russian word was rpoken and its keyword was displayed in 
brackets for 5 sec. Afterwai-ds, a test ^ randomized for each S) was given 
in which each Russian word was spoken, and 10 sec. were allowed to start 
typing the keyword. If a response was begun within 10 sec, the time 



period was extended frcan 10 to 1? sec. ; otherwise, the program advanced 
to the next item. A second randomized study of the 30 practice words 
was given, followed by a newly randcaaized test. Throughout the estperi- 
inent, the same training and randomized presentation procedures were 
followed. 

After the keyword practice, Ss were randomly assigned to the experi- 
mental and control groups with the contralnt that both groups contain an 
equal number of males and females. The Ss were given the appropriate 
written instructions on the method for associating Bussian words to 
English translations. The experimental instructions were like the key- 
word instructions for Experiment III presented in Raugh and Atkinson 
{l9Jk), They explained that while a Russian word was being pronounced, 
a keyword (or keyword phrase) would be displayed in brackets at the left- 
hand margin of the screen and the English translation would appear to 
the right. Experimental Ss were instructed to learn the Keyword first 
and then picture an imaginary interaction between the keyword and the 
English translation; the experimental instructions also stated that if 
no such iJuage came to mind, they could generate a phrase or sentence 
incorporating the keyword and translation in some meaningful way. The 
control instructions explained that while each Russian word was pro- 
nounced, the English translation would be displayed near the center of 
the screen. Control Ss were told to learn in whatever manner they 
wished; control Ss were not given instructions on the use of keywords or 
mental imagery. 

After the instructions were given, a practice series of ten Russian 
words was presented in which each Russian word was spoken while the 



English translation was displayed; for Ss in the experimental group the 
appropriate Keyword was also displayed with each English translation. 
Following this a test trial was given in which each Russian ww-;-! was 
spoken and S attempted to type the English translation. A second study 
trial was given and was followed by a second test trial, concluding Day 
0» The Ss were told that practice on the 10-word list \ms like the pro- 
cedure for the remainder of the eaqjeriment. 

The Ss returned the following day for the Day 1 session. For each 
S the computer program randomly selected one of the three ^0-word sub- 
vocabularies for presentation. Day 1 consisted of three successive 
study-test trials. The study trial was exactly like the study trial at 
the end of Day 0: each Russian word was spoken while, depending upon the 
group, either the keyword and English translation, or the English trans- 
lation alone, were displayed. For both groups, the presentation was 
tined for 10 sec. per item. The test trials were identical for both 
groups: each Russian word was spcken and S had 10 sec. to initiate a 
response. No feedback was given j an incomplete or misspelled response 
was scored as incorrect. 

Day 1, Day 2, and Day 3 (which fell on consecutive days) followed 
identical fomats. The only difference was that each day involved a 
different randomly assigned subvocabulaiy. 

The Comprehensive Test followed on Day k. The Comprehensive Test 
was exactly like a daily test trial, except that it covered the entire 
120-word test vocabulary. For the sixth and final session (the Delayed 
Comprehensive Test), Ss were called back about 30 to 6C days (average 
U3 days) from Day 0 to take a randomized repeat of the Comprehensive 
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Test. The Ss had not been forevanaed that they would be tested at a 

later date. 

Results 

The Day 0 keyword-practice phase of the experiment vas identical 
for both the experimental and control groups. The results of the Key- 
vord tests averaged o\rer trials were 51^ for maO^ Keyword Ss and 53!^ 
for male control Ss; the comparable scores for females were 59^ and 58^, 
respectively. The average overall score for keyword Ss was 55^ and the 
corresponding average for control Ss was 565^. The results indicate that 
the keyword and control groups were evenly matched so far as perfoxmance 
on the pretest was concerned. 

Table 1 presents results of the Comprehensive Test in which the 
probability of a correct response is given as a function of sex, treat- 
ment group, and day on which the word was studied; for example, the 
table chows that on the Comprehensive Test females in the keyword group 
responded correctly to 76^ of the words that they had studied on Day 2, 
whereas males responded correctly to 63^ of the words studied on Day 2. 
A sex by treatment analysis of the Comprehensive Test data was made 
wherein performance on the Day 1, Day 2, and Day 3 subvocabularies were 
viewed as repeated trials. It was found that keyword Ss were superior 
to the control Ss, F( 1,^*8) = 35.8, £ < .001; moreover, the female Ss 
performed significantly better than the male Ss, F(1,U8) « 5.9, £ < *02^* 
No interactions between sex and treatment were found. Because Ss 
were volunteers we cannot say whether the sex differences reflect a 
sampling error or an actual difference between males and females. In 
any case, the results suggest that for vocabulary- learning experiments 



Table 1 

Probability of a Correct Response on the Canprehensive Test 
as a Function of Treatment Group, Sex, and Study Day 



* 




Keyword 






Control 






Male 


Female 


Mean 


Male 


Female 


Mean 


Day 1 


.55 


^73 


.6k 


.27 


.ko 


.33 


Day 2 


.63 


.76 


.70 


.38 




.i*3 


Day 3 


.80 


.82 


.81 


.60 




.63 


Mean 


.66 


.77 


.72 


.1*2 


.51 


M 
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of this sort, care should be taken to insure that males and females are 
evenly divided among treatment groups. 

Figure 1 presents the probability of a correct response on each of 
the three test trials for Day 1, Day 2, and Day 3. The keyword group 
in all cases obtained superior scores; in fact, on each day the keyword 
group learned at least as many words in two study trials as the control 
group learned in three trials. 

An analysis of performance on the test vocabulary was made with 
respect to imageability. The vocabulaiy had been ranked according to 
the image values of the English translations, and divided into foixr 
levels of imageability. Each level contained an equal number of words 
from each of the three subvocabvlaries. The 15 most highly Imageable 
words (5 taken frm each subvocabulaiy) were assigned to Level 1. The 
next ranking k3 words (15 from each subvocabulaiy) were assigned to 
Level 2, and the next i*5 words were assigned to Level 3. The 15 least 
imageable words were assigned to Level h. Table 2 presents the average 
probability that a word of a given level elicited a correct response on 
the Comprehensive Test for both the keyword and control groups • Ko 
significant difference was foiuid across levels for the keyword group, 
whereas for the control group F(3,25) = 3-1, £ < '^^> ^^^^ 

did not affect performance in the keyword condition; on the other hand, 
it appears that high imageability facilitated learning in the control 
condition. 

-f igure 2 presents a scatter plot of the 120 words in the test vocab- 
ulaiy; each point represents performance for a particular word on the 
Comprehensive Test. The abscissa gives the probability of a correct 
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Figure 1. Probability of a correct response over test trials 
on Pay 1, Day 2, and Day 3, 
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Table 2 

Probability of a Correct Response on the Comprehensive 
ITest as a Function of Xmagezy Level 



Probability Correct Probability Correct Image 

in Keyword Group in Control Group Value 

Level 1 .75 '55 6.73 

Level 2 .71 6-31 

Level 3 .71 5-03 

Level k .72 .38 2, US 
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BEST C0» hMmi 




ProbobiUty Correct in Control Condition 

Figure 2. Scatter plot of perfomance leveli. on the Ccmprehensive 
T^st. Each point corresponds to an item; the ordinate 
gives the perfoimance level vhsn the item was studied 
in the Keyvord condition^ and the abscissa its value 
when studied in the control (Condition. 



ERIC 



response In the control group and the ordinate gives the same probability 
in the Heyvord group. For example, the word at (.35,.8l) galstuk 
(where the keyword is "gallstone" and the English *fc^n5lation is 
"necktie"); its probability of being correct on the Comprehensive Test 
was .35 for control Ss, and .81 for keyword Ss. Points above the diagonal 
in Figure 2 refer to words that were learned more effectively in the key- 
word condition, whereas points below are for words that were learned more 
effectively in the control condition. The word at (.19/»8l), ^vor 
(keyword: divorce; translation: yard), did especially well in the keyword 
coiiiition relative to its performance in the control condition, whereas 
the word at (.58,. 27), Upa (keyword: laughter; translation: paw) did 
especially poorly. A reason for the poor performance could be that 
either the keyword link was difficult to learn or the imagexy link was 
difficult to foiTO, resulting in an ineffecti\'e memory chain between the 
Russian word and the English translation. We will return to this point 
later. 

The results of the Delayed Comprehensive Test are displayed in 
Table 3. The keyword group outperformed the control group in all male- 
male and female-female comparisons. Note that keyword Ss recalled more 
words from the Day 1 study list than from the Day 3 list, whereas the 
opposite relation held on the Comprehensive Test (see Table 1). Thus, 
a recency effect over days was exhibited on the first Comprehensive Test, 
whereas a primacy effect over days prevails on the delayed test. This 
result is somewhat surprising, although Schnorr and Atkinson (1970) 
obtained a simil ir finding in an experiment in which Ss used a mental 
imagery strategy to learn English paired-associates; recency was observed 
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TabXe 3 

Probability of a Correct Response on the Delayed Coaq^rehenslve 
Otest as a Punctlen of Treatment Oroup, Sex, and Study Cay 



Day 1 
Day 2 
Day 3 
Mean 



Keyword 

^bJjb refflBia Hean 

.38 .58 M 
.36 .51 

•30 •kl .36 

,35 . 50 .^3 



Control 
Male Feaala 



.15 

.19 
.21 
.28 



Msan 



.36 
.3T 



.25 
.30 
.29 

•2& 
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on an immediate recall test, whereas primacy was observed on a delayed 
test one week later. Table 3 indicates no serial position effect for 
the control group. 

A question of some interest ip. whether keyword phrases facilitate 
learning as ffiuch as single keywords do. Our data cannot answer the ques- 
tion because we did not systematically vary the number of keywords used 
for each Russian item. Nevertheless, the data are suggestive. In the 
experimental condition 38 items involved the use of keyword phrases 
instead of a single keyword. For example, the keyword phrase "narrow 
road" was associated with the word nar^d , and "tell pa" was associated 
vith tolp^ . The average performance of the keyword-phrase items on the 
Comprehensive Ttest was .7^* in the keyword condition and ,kk in the con- 
trol condition. The corresponding averages for single-keyword items 
were .71 and .Jf5, respectiveOy. Thus, the probability of learning a 
keyword-phrase item was about the same as the probability of learning a 
single-keyword item. 
Discussion 

Results using the keyword method raise a number of issues? some of 
these issues have been discussed elsewhere (Raugh & Atkinson, 197^) and 
will not be reviewed in this paper. Of special interest to the experi- 
ment reported here is the question; Should the experimenter supply the 
keyword, as we have done, or can the subject generate his own more 
effectively? The answer to this question is somewhat complicated. In 
an unpublished experiment similar to the one described here, uU subjects 
were given instruction in the keyword method. During the ectuul experi- 
ment half of the items were presented for study with a keyword, whereas 
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no keyvord was provided for the other Items. The subjects were instructed 
to use the keyword method throughout. When a keyword was provided they 
were to use that word? when no keyword was provided they were to generate 
their own. On the Coaqprehensive ITest the subjects were better on the 
keyword-supplied items than on the others, but the siae of the difference 
was small in comparison to the difference between groups reported in this 
paper. Instruction in the keyword method was helpful, and somewhat more 
so if the experimenter also supplied the keywords. 

It should be kept in mind that our results are for subjects who have 
not had previous training in Russian. It may well be that supp2ying the 
keywords is most helpful to the beginner, and becomes less useful as the 
subject gains familiarity with the language and the method. We have run 
an experiment using a Spanish vocabulary where subjects were instructed 
in the keyword method, but during study of an item received a keyword 
only if they r&quested it by pressing an appropriate key on their com- 
puter console (Baugh & Atkinson, 197^). We call this variant of the 
keyword method the free-choice procedure. When an item was initially 
presented for study a keyword was requested 89^^ of the time; on sub- 
sequent presentations of the item the subject »s likelihood of requesting 
the keyword depended upon whether or not he missed the item on the 
preceding test trial. If he missed it, his likeUhood of requesting 
the keyword was much higher than if he had been able to supply the 
correct translation. Otherwise, however, the likelihood of requesting 
a keyword was remaj*ably constant from one day of the experiment to the 
next; that is, there was no decrease in keyword requests over the three 
study days, where on each day the subject learned a new vocabulary. It 
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is Interesting to note that perfoxmance on the Comprehensive Test for 
the free-choice group was virtually identical to the performance of a 
group that was automattcaUy given a keyword on all trials. Not nmch 
of a difference would be expected between the two groups since the free- 
choice subjects had such a high likelihood of requesting keywonis. 
Nevertheless, these findings suggest that the free-choice mode may be 
the preferred one» In the free-choice procedure subjects report that 
they generally wanted a keyword, but that there were occasional items 
that seemed to stand out and could be mastered immediateay without the 
aid of a keyword. In summaiy, the answer to our question is that sub- 
jects appear to be somewhat less effective when they must generate their 
own keywordb; but results frcaa the free-choice procedure indicate that 
keywords need only be supplied when requested by the subject. 

Let us now turn to a somewhat different issue. As Figure 2 indicates, 
some items are learned more readily than others. Poor perfoxmance on a 
given item in the keyword condition could be because the acoustic link, 
the imagery link, or both were difficult to master, thereby yielding an 
ineffective memory chain between the Russian word and its English trans- 
lation. A test of this hypothesis involves having one group of subjects 
learn only the foreign word to keyword link and another independent group 
learn only the keyword to translation link. We have conducted such an 
experiment with the 220-word Russian vocabulary used in the study re- 
ported here. For each item an estimate was obtained for the probability 
of a correct response averaged over the first two test trials. We will 
denote that probability as A for the group learning the acoustic link, 
and as I for the group learning the imagery link. Finally, let K be the 
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probability of a correct response averaged over the first tvo test trials 
for an item in the keyword group in our original experiment. It is the 
case that the product of A X I (that is, the r.robabili '-^ cf knowing the 
acoustic link times the probability of knowing the imagery link) is a 
fairly good predictor of perfonnance in the keyword condition. Table k 
displays the correlation matrix using rank-order data. Note that the 
correlation between A and I.is near zero, indicating that the learning 
of the acoustic link is not related to the learning of the imagery link. 
Note also that the correlation between the product A x I and the variable 
K is .73? the product is a fair predictor of performance in the 
keyword condition. The C entry in the table is comparable to the K 
entry, except that it denotes performance for the control group in our 
original experiment. Note that C is not as good a predictor of K as is 

the product A X I. 

A theoretical framework for interpreting these results is provided 
by Atkinson and Wescourt (197^). According to their theory, early in 
the learning process the memory structure for a given item involves only 
two independent links (what we have called the acoustic and imagery 
links). However, with continued practice a third link is forroed directly 
associating the foreign word with its English translation. It is this 
direct link that sustains perforroance once an item is highly practiced; 
the subject may still be able to access the keyword but the retrieval 
process based on the direct association is so rapid that the subject 
only recalls the keyword xmder special circumstances, like when he is 
consciously trying to do so or has a retrieval failure in the primary 
process. But the less direct chain of the acoustic and imagery links 
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Table k 

correlation Matrix for the Variables A X K, A, and I 





AXI 




C 


A 


I 


A X I 


1*0 


.73 


.39 


*68 


.71 


K 




1*0 


.38 


.53 


.U9 


C 






1.0 


.33 


.19 


A 








1.0 




I 










1.0 
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has the advantage that It Is easily learned and provides a crutch for 
the subject as he learns the direct association; it facilitates the 
learning of the direct association by insuring that the subject is able 
to recall items early in the leaming process. 

There is some evidence to suggest that students use mediating 
strategies similar to the Keyword method when learning a vocabulaiy, 
even if not instructed to do so. Ott, Butler, Blake, and Ball (1973)* 
in a paper on the use of mental imagery in vocabulaxy learning, report 
that Ss not given special instructions vhen asked to learn a foreign 
vocabulary often resort to using English mediating words combined with 
imageiy or other mnemonic aids. Their observation suggests that the 
keyword method is not essentially different from techniques commonly 
employed ty students. The major difference, apart from the fact that 
E supplies the keywords, is the extent to which the method is applied. 

Our experimental findings indicate that the keyword method should 
be evaluated in an actual teaching situation. Starting this fall, we 
win be running a computeriaed vocabulary-learning program designed to 
supplement a college course in Russian. The program will operate much 
7.ike our experiments. When a word is presented for study it will be 
pronounced by the computer and simultaneously the English translation 
will be displayed on a CRT. The student will be free to study the item 
anyway he pleases, but he may request that a keyword be displayed by 
pressing an appropriate button on his console. Students will be exposed 
to about 800 words per quarter using the computer program, which in 
conjunction with their nomal classroom work should enable them to 
develop a substantial vocabulary. We, in turn, will be able to answer 
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a number of questions about the keyword method when it Is used over an 
extended period of time. M&ny foreign language instructors believe that 
the major obstacle to successful Instruction is not learning the grammar 
of a laxiguagp, but in acquiring a sufficient vocabulary so that the 
student can engage in spontaneous conversation and read materials other 
than the textbook* 

If the instructional application proves successful^ then the keyword 
method and variants thereof deserve a role in language-learning curricula* 
The keyword method may prove useful only in the early stages of learning 
a language and more so for some clnsses of words than others* The method 
may not be appropriate for all learners, but there is the possibility 
that some, especially those who have difficulty with foreign languages, 
will receive particxilar benefits. 
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APPENDIX 

Russian Test Vocabulary, Related Keyworis, and Perfomance 
Levels on the Ocmpvebenslve H&Bt 



Subvocabulagy 1 

Russian Keyvord 



1. 


QBVUSHKA 


[dear vooshka} 


2. 


L&HAD* 


[sausage] 


3. 


US 


[yes] 


k. 


BLOXA 


[block] 


5. 


KROVAT* 


[cravat] 


6. 


GALSTUK 


[gallstone } 


7. 


IZBk 


[he*s bad] 


8. 


KRYSHA 


[Kruschev] 


9. 


BTGL 


[stole] 


10. 


p6l£ 


[pole] 


11. 


MOST 


[most] 


12. 




[poised] 


13. 


VRACH 


[wretch] 


Ik. 


KARANDASB 


[car run dash] 


15. 


TAREIKA 


[daddy el^] 


16. 


ROT 


• 


17. 


stak/n 


[stuck on] 


18. 




[debt] 


19. 


UZEIN 


[engine] 


20. 


OVOSHCKI 


[oversheet] 





Perfoxmance 


Ldvel 


Translation 


Keyword 


Control 


GIRL 


1.00 


.50 


HOBSE 


.81 


.58 


WOODS 


.58 


.31 


FLEA 


.5^ 


.50 


BED 


•85 


.58 


NECKTIE 


.81 


.35 


HUT 


.65 


.58 


ROOF 


.69 


.5^ 


TABLE 


.69 


.58 


FIELD 


.5^ 


.50 


BRIDC^ 


.50 


,k6 


TRAIH 


.85 


.kS 


PHYSICIAN 


.58 


.35 


PENCIL 


.81 


.38 


PLASS 


.77 


.31 


MOUTH 


.85 


.k6 


GLASS 


.81 


.62 


GRANDFATHER 


.35 


.62 


SUPPER 


.69 


.35 


VHrETABI^S 


.81 


.U2 



2k 



Perfosmance Level 



Russian 


Keyword 


Translation 


Keywom 


Contzt)! 


21. CBEWWi 


[chilly back] 




.85 


• HO 


22. RABOTA 


[rowboat] 


WORC 




.65 


23. LAPA 


[laughter] 


PAW 


.87 


•50 


2km VOJNA 


[why not] 


WAR 


•77 


.50 


2?. ZHENA 


[she gnavj 


WIFE 




«50 


- * 

26. BovsnnA 


[regiment] 


FATKERLAItD 




♦38 


27* IX}ZHD' 


[douche] 


RAIN 

s 

\ 


•ol 


*65 


28* ERUNSA 


[yer ovn doll] 


\ 

RUEHESH 




#31 


^^^^ W iW^Wi* 

29* IXSUK 


[lago(^} 


LIAR 


•77 


00 


0% £^ 

30* DURiK 


[two rocks] 


FOOL 


•OQ 




31* EEN' 


I Jane J 


DAT 


•OJL 


•77 


32* OOIa}D 


[gullet j 


nUKu&K 


♦05 


*23 


33 « RBCH* 


[xeach] 


SFEBCH 


•05 




34. hP^lKA 


[Alaska J 


SHOP 


•33 




35 • VOPHOS 


[pros J 


AT IE* C fTTT /Mff 




»3o 


3o* GOD 


IKoatj 




• 30 


• 30 


37* GL/IOOL 


[gargle] 


VERB 


.69 


.31 


38. CERA 


[lt*s enough] 


PRICE 


.65 


.35 


39. USLOVIE 


[Ytigoslavla] 


OONIETXOK 


•92 




ko» Kusck 


[blue sock] 


FXECS 


.85 


.27 


Subvocabulary 2 










kl. Sim 


[so long] 


ELEPHANT 


.65 


.65 


k2, ISHAK 


[he* 6 shocked] 




.73 


.l»6 


J^3. ZHABA 


[jaw bone] 


TOAD 


.73 


.38 


Uk, SOBAKA 


[tobacco] 


DOG 


.73 


.73 
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Performance Level 





Russian 


Kejyvord 


Translation 


Keyword 


Control 




mjAso 


[yassub] 


MEAT 


.73 




k6. 




[watch It] 


DRESS 


.73 


.38 


hi. 


BAGOR 


[bug] 


BOOK 


.77 


.kS 


kB. 


POL 


(pulll 


FLOOR 


.38 


.5i» 




SELO 


[seal lav] 




.88 


.5^ 


50. 


UIO 


Cluke] 


MEADOW 


.81 


.i»2 


51. 


TRIJHCA 


[troop car] 


PIHS 


.76 


.k2 


52. 


SKOT 


[squat] 




.77 


,kz 


53. 


PLOSHCHAD* 


[postage] 


SQUARE 


.81 


.35 


5i*. 


MEL 


[miaow] 


CHAIK 


.65 


.42 


55. 


NOZH 


[mush] 


KKIFE 


.69 


.50 


56. 


PALEC 


[pies] 


FINGER 


.65 


.35 


57. 


SYR 


[sear] 


CHEESE 


.TT 


.58 


58. 




[fluke] 


ORAnDSOK 


.38 


.19 


59. 


OBBD 


[a het] 


DINNER 


.65 


.38 


60. 


SBtCAF 


[scoff]- 


CUPSOARD 


.77 


»k2 


61. 


SEM'JA 


[see me yell] 


FAMILY 


.62 


.TT 


62. 


TRUD 


[brute] 


LABOR 


.71 


.38 


63. 


GOLOVA 


[Gulliver] 


HEAD 


.88 


.77 


6k. 


AD 


[bat] 


HELL 


.73 


.50 


65. 


MUZH 


[moose] 


HUSBAND 


.58 


.62 


66. 


VDOVA 


[David] 




.65 


.58 


67. 


KITAJ 


[he died] 


CHINA 


.i^2 


.35 


68. 


OSTROV 


[ostrich] 


ISIMJ) 


.73 


M 
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Perfoimance Level 



Russian Keywo>a 



69. 


VXXOD 


(boyhood] 


70. 


urn 


[dim] 


71. 




(can equally] 


72. 


zhAzbda 


[Judge] 


73. 


q6los 


[goal-less] 


Ih. 


sfvER 


[saviour] 


75. 


SFOR 


[spore] 


76. 




[ocean] 


77. 


STUL 


[stool] 


78. 




[paid itch] 


79. 




[shoe em] 


80. 


CBflST» 


[trash] 


SubvocalRilazy 3 




81. 


KOROVA 


[rover] 


82. 


QORA 


[garage] 


83. 


FEICA 


[piss&a] 


8U. 


RTBA 


[rhubarb] 


85. 


MAL'CHXK 


[sQr cheek] 


86. 


shljApa 


[slap] 


87. 


ZHRBC 


[JUUet's] 


88. 


FOTOXOC 


[better lock] 


89. 


SAD 


[sat] 


90. 


GOROD 


[go] 


91. 


EL« 


[Yale] 


92. 


UmOR 


[Lincoln] 



Translation 
EXXT 


Keyword 

.77 
.88 


Control 
.35 
.73 




VACAIPIQII 


.85 


.50 


THIRST 


.77 


.35 


VOICE 


.62 


.38 


KORTB 


.88 


.65 


ARGUMESJT 


.69 


.5i» 


AUTUMK 


.88 




CHARITY 


.58 


.38 


MMOBY 


.81 


*.50 


NOISS 


.65 


•62 


PART 


•77 




OOW 


.65 


.5«» 


(KHJNTAIN 


.85 


.38 


HERD 


.81 


.62 


FISH 


.73 


.62 


BOY 


.81 


.77 


HAT 


.73 


.35 


PRIEST 


,81 


.1»2 


CEILINS 


.69 


.U2 


ORCHARD 


.62 


M 


CITY 


.65 


.35 


FIR 


.81 


.1*2 


BAJPTLESHIP 


.85 


.58 
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Perfonatanoe Level 





Russlaa 


Keyword 


Translation 


Keyword 


Control 


93. 


XI£B 


[faarxy up} 


BREAD 


.5^ 


.35 


^. 




[she tries] 


NOTSBOCIC 


.81 


.5U 


95. 


LOZHKA 


[Mosaow] 


SPOON 


.58 


.2? 


96. 


6LAZ 


[glass] 


EYE 


.81 


.92 


9?. 


UQOL 


[Bogo] 


CORNER 


.85 


.69 


98. 


Bosfmi 


[GigiJ 


PARENTS 


.81 




99. 


EDA 


[ya die) ' 


FOOD 


.62 


.19 


100. 


vhmA 


[vcanit] 


BATH 


.73 


.62 


101. 


toipA 


[tell pa] 


CROVTD 


.85 


.38 


102. 


NAROD 


[narrow road] 


PEOPLE 


.77 


.27 


103. 




[it's soft) 


FACE 


.65 


.50 


10b. 


CSERT 


[short] 


rosviL 


.77 


.50 


105» 


TJOTJA 


[Churchill] 


AUNT 


.85 


M 


106. 


SOG 




GOD 


.85 


.58 


107. 


stranA 


[strawman] 


COUNTRY 


.85 


.k2 


lOS. 


SON 


[sun] 


SIEEP 


.69 


M 


109. 


V02HD» 


[wash] 


LEATSSR 


.62 


.35 


110. 


DVOR 


[divor(^] 


YARD 


.81 


.19 




pRAzianx 


[bras nicHed] 


HOLIDAY 


.62 


.31 


112. 


DOLG 


[dog] 


DEBT 


.62 


.31 


113. 


vdzsux 


[fuzz duke] 


AIR 


.77 


.35 


nu. 




[zap it] 


WEST 


.88 


.65 


115. 




[Jello] 


AFFAIR 


.88 


.5^* 
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Perfoxmance Level 





Russian 


Keyword 


Translation 


Keyword 


Control 




VT0BR3K 


[stozu] 


TUESDAY 




.31 


117. 


PRAVXLO 


[pry your love) 


HUX£ 


.77 


.k2 






[pneumonia} 


AnwrioN 


.88 


.35 


119. 


NACHALD 


[not shallow] 




.81 


.23 


120. 


ITOQ 


[he talk] 


SUM 


.58 


.23 
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printed Russian words are presented in a standard transliteration of 
the CSrrillic alphabet into the Roman alphabet; stress is marked. 

^An inspection of frequency histograms indicated unlmodal distributions 
for both the keyword and control groups. There was no evidence to 
sugfc^st that some subjects in the keyword group perfonaed unusually 
well, whereas the others were comparable to control subjects. 



31 



DISTRTBUnOK UST 



Navy 

k Dr. Marshall J* Farr^ Director 
Personnel & Training Research Pr^rams 
Office of Naval Research (Code k^) 
ArHngton, VA 22217 

1 ONR Branch Office 
1*95 Stanmer Street 
Boston, MA 02210 
Attn: Research Psychologist 

1 OKR Branch Office 
1030 Bast Green Street 
Pasadena, CA 91IOI 
Attn: E. E. Gloye 

1 ONR Branch Office 
536 South Clark Street 
Chicago, IL 60605 
Attn: M. A. Bertln 

1 Office of Naval Research 
Area Office 
207 West 2kth Street 
Nev York, NY lOOU 

6 Director 
Naval Research Laboratory 
Code 2627 

Washington, DC 20390 

12 Defense Documentation Center 
Cameron Station, Building 5 
5010 DuHe Street 
Alexandria, VA 2231U 

1 Special Assistant for Manpowr 
OASN (M8tRA) 
pentagon. Room kSJS>^ 
Washington, DC 20350 

1 LCDR Charles J. Theisen, Jr.., MSG, USN 
k02k 

Naval Air Development Center 
Wanninster, PA 1897^ 



1 Qxlef of Naval Reserve 
Code 3055 

Nev Orleans, LA J01k6 

1 Dr. Harold R, Booher 
Naval Air Syistems Command 
NAVAIR OUAHf 
Washington, DC SO36I 

1 Commander 
Naval Air Systems Command 
Department of the Navy 
AIR-)1*13C 

Washington, DC 20361 

1 Dr. Lee Miller 
Naval Air Systems Command 
AIR-I»13E 

Washington, DC 20361 

1 CAPT John F. Riley, USN 
Ccamnanding Officer 
U*S. Naval Amphibious School 
Coronado, CA 92155 

1 CAPT Ouida C. Upchurch, USN 
Program Coordinator 

Bureau of Medicine & Surgexy (Code 7IG) 
Washington, DC 20372 

1 Chelnsan 

Behavioral Science Department 
Naval Command & Management Division 
U.S. Naval Academy 
Luce Kail 

Annapolis, MD 21U02 

1 Chief of Naval Education & Training 
Naval Air Station 
Pensacola, FL 32508 
Attn: CAPT Bruce Stone, USN 

1 Mr. Arnold Rubinstein 

Naval Material Command (NAVMAT 03^2**) 
Room 820, Crystal Plaaa No. 6 
Washington, DC 2036O 



1 Commanding Officer 
Naval Medical Keuropsychiatric 

Research Unit 
San Diego ^ CA 921^2 

1 Director, Navy Occupational Task 

Analysis Program (NCTAP) 
Navy personnel Program Support 

Activity 
3Building I30U, Boiling APB 
Washington, DC 20336 

1 Dr. Richard J. Niehaus 
Office of Civilian Manpower Management 
Code 06A 

Washington, DC 20390 

1 Department of the Navy 
Office of Civilian Manpower Management 
Code 263 

Washington, DC 20390 

1 Superintendent 
Naval Postgraduate School 
Monterey, CA 939^0 
Attn: Library (Code 212**) 

1 Commander, Navy Recruiting Command 
U015 Wilson Boulevard 
Arlington, VA 22203 
Attnt Code 015 

1 Mr. George N. Gi^ine 
Naval Ship Systems Command 
SHIPS 0i*TC12 
Washington, DC 20362 

1 Chief of Naval Technical Training 
Naval Air Station Memphis (75) 
Millington, TN ^BO^h 
Attn: Dr. Noman J. Kerr 

1 Commanding Officer 
Service School Command 
U.S. Naval Training Center 
Ssm Diego, CA 92133 
Attn: Code 303O 



1 Dr. WilUam L. Maloy 
Principal Civilian Advisor for 

Education & Training 
Naval Training Command, Code OlA 
Pensacola, FL 32508 

1 Dr. Alfrfed F. Smode, Staff Consultant 
Training Analysis & Evaluation Group 
Naval Training Equipment Center 
Code N«OOT 
Orlando, IX 32813 

1 Dr. Hanns K. Wolff 
Technical Director (Code N-2) 
Naval Training Equipment Center 
Orlando, PL 32813 

1 Chief of Naval Training Support 
Code N-21 
Building U5 
Naval Air Station 
Pensacola, PL 32508 

1 Dr. Robert French 
Naval Undersea Center 
San Diego, CA 92132 

1 CDR Richard L. Martin, USN 
Fighter Squadron 12.k 
NAS Miramar, CA 921U5 

1 Navy Personnel B&D Center 
San Diego, CA 92152 

5 Navy Personnel R&D Center 
San Diego, CA 92152 
Attn: Code 10 

Army 

1 Ifeadquarters 

U.S. Aimy Administration Center 
personnel Administration Combat 

Development Activity 
ATCP-HRO 

Ft. Benjamin Harrison, IN k62U^ 

1 Armed Forces Staff College 
Norfolk, VA 23511 
Attn: Library 



ERIC 



2 



1 Director of Research 
U.S. Azisy AxiQor Human Research Unit 
Building 2k22 Morade Street 
Fort Knox, KY 1*0121 
Attn: Library 

1 Commandant 

United States Aimy Infantry School 
Port Banning, GA 31905 
Attn: ATSK-W 

1 Deputy Commander 
• U.S.* Army Institute of Administration 
Fort Benjamin Harrison, IN 1*6216 
Attn: EA 

1 Dr. Frank J. Harris 
U.S. Army Research Institute 
1300 Wilson Boulevard 
Arlington, VA 22209 

1 Dr. Ralph IXjsek 
U.S. Army Research Institute 
1300 Wilson Boulevard 
Arlington, VA 22209 

1 Mr. Edmund F. Fuchs 
U.S. Army itesearch Institute 
1300 Wilson Boulevard 
Arlington, VA 22209 

1 Dr. Leon H. Nawrocki 
U.S. Amy Research Institute 
1300 Wilson Boulevard 
Arlington, VA 22209 

1 Dr. J. E. Uhlaner, Technical Director 
U.S. Army Research Institute 
1300 Wilson Boulevard 
Arlington, VA 22209 

1 Dr. Joseph Ward 
U.S. Army Research Institute 
1300 Wilson Boulevard 
Arlington, VA 22209 

1 HQ USARBUR & 7th Army 
ODCSOPS 

USAREUR Director of GED 
APO New York O9U03 



Air Force 

1 Research Branch (AP/DPXYR) 
Pentagon, Rocsn 5Clf28 
Washington, DC 20330 

1 Dr. G. A. Eckstrand (AFHRl/AS) 
Wright-Patterson APB 
Ohio 1*5**33 

1 Dr. Ross L. Morgan (AFHRI/AST) 
Wright-Patterson AFB 
Ohio 1+51*33 

1 AFHRI/DOJN 
Stop No. 63 

Lackland AFB, TX 78236 

1 Dr. Martin Rockway (AFHRL/TT) 
Lowry AFB 
Colorado 8023O 

1 Major P. J. DeLeo 
Instructional Technology Branch 
AF Human Resources Laboratory 
Lowry APB, CO 8023O 

1 APOSH^ 

llfOO Wilson Boulevard 
ArUngton, VA 22209 

1 Commandant 

USAP School of Aerospace Medicine 
Aeromedical Library (SUL-4) 
Brooks AFB, TX 78235 

1 Dr. Sylvia R. Mayer (MCIT) 

Headquarters, Electronic Sy:n*cems 

Division 
LG Hanscom Field 
Bedford, MA OI73O 

1 CAPT Jack Thorpe, USAF 
Flying Training Division (HRL) 
Williams AFB, AZ 85221* 



ERIC 



3 



Marine Coxps 

1 Dr. E. A. Dover 
Manpower Measurement Unit (Code MPI) 
Arlington Annex, Room 2413 
ArUngton, VA 2038O 

1 Connnandant of the Marine Corps 
Headquarters, U.S. Marine Coxps 
Code MPI-20 
Washington, DC 20360 

1 Director, Office of Manpower Utilization 
Headquarters, Marine Corps (Code MPU) 
MCB (Building 2009) 
Quantlco, VA 2213** 

1 Dr. A. L. Slafkoslsy 
Scientific Advisor (Code RD-l) 
Headquarters, U.S. Marine Corps 
Washington, DC 2038O 

Coast Guard 

1 Mr. Joseph J. Cowan, Chief 
Psychological Research Branch (G-P-1/62) 
U.S. Coast Guard Headquarters 
Washington, DC 20590 

Other POD 

1 Lt. Col. Henry L. Taylor, USAT 
Military Assistant for Human Resources 
GAD (E&LS) ODDR&E 
Pentagon, Room 3D129 
Washington. DC 20301 

1 Mr. William J. Stomer 
DOD Computer Institute 
Washington Navy Yard, Building 175 
Washington, DC 2037^ 

1 Col. Austin W. Kibler 
Advanced Research Projects Agency 
Human Resources Research Office 
1400 Wilson Boulevard 
Arlington, VA 22209 



1 Mr. Thomas C. 0* Sullivan 
Advanced Research Projects Agency 
Human Resources Research Office 
XliOO Wilson Boulevard 
Arlington, VA 22209 

1 Helga I.. Yeich 
Advanced Research Projects Agency 
Manpower Management Office 
IkOO Wilson Boulevard 
Arlington, VA 22209 

Other Government 

1 Dr. Eric McWilliams, Program M&nager 
Technology and Systems, TIE 
National Science Foundation 
Washington, DC 20550 

1 Dr. Andrew R. Molnar 
Technological Innovations in 

Education 
national Science Foundation 
Washington, DC 20550 

Miscellaneous 

1 Dr. Scarvia B. Anderson 
Educational Testing Service 
17 Executive Park Drive, N.E. 
Atlanta, GA 30329 

1 Dr. John Annett 
The Open University 
Milton Keynes 
Buckinghamshi re 
ENGLAND 

1 Dr. Gerald V. Barrett 
University of Akron 
Department of Psychology 
Akron, OH 4U325 

1 Dr. Bernard M. Bass 
University of Rochester 
Management Research Center 
Rochester, NY 14627 



ERJ.C 



k 



X Dr. David G. Bowers 
University of Michigan 
Institute for Social Research 
Ann Arbor, MI hBlOS 

1 Mr» Kenneth M. Bromberg 
Manager - Washington Operations 
Information Concepts, Inc. 
1701 North Fort Meyer Drive 
Arlington, VA 22209 

1 Dr» Ronald P. Carver 
American Institutes for Research 
Foxhall Square 
3301 New Mexico Avenue, N.W* 
Washington, DC 20016 

1 Oentiy Research Corporation 
4113 Lee Highway 
Arlington, 7A 2220? 

1 Dr. Allan M. Collins 

Bolt Beranek and Nevman, Inc. 
50 Moulton Street 
Cambridge, MA O2138 

1 Dr. H. Peter Dachler 
University of Maryland 
Department of Psychology 
College Park, MD 207^2 

1 Dr. Rene V. Dawis 
University of Minnesota 
Department of Psychology 
Minneapolis, MN ?^4?5 

1 ERIC 

Processing and Reference Facility 
4833 Rugby Avenue 
Bethesda, MD 20014 

1 Dr. Victor Fields 
Montgomery College 
Department of Psychology 
Rockville, MD 20850 

1 Dr. Edwin A. Fleishman 
American Institutes for Research 
Foxhall Square 
3301 New Mexico Avenue, N.W. 
Washington, DC 200X6 



ERIC 



1 Dr. Dexter Fletcher 
Navy Personnel Research & 

Development Center 
San Diego, CA 921^2 

1 Dr. Robert Glaser, Director 
University of Pittsburgh 
Learning Research fib Development 

Center 
Pittsburgh, PA 15213 

1 Dr. Henxy J. Hamburger 
University of California 
School of Social Sciences 
Irvine, CA 92664 

1 Dr. M. D. Havron 
Human Sciences Research, Inc. 
7710 Old Spring House Road 
West Gate Industrial Park 
McLean, VA 22101 

1 HumRRO 

Division No. 3 
P.O. Box 5787 

Presidio of Monterey, CA 93940 

1 HumRBO 
Division No. 4, Infantry 
P.O. Box 2086 
Fort Bennlng, GA 31905 

1 }%;unRB0 
Division No. 5> Air Defense 
P.O. Box 6057 
Fort Bliss, TX 

1 Dr, Lawrence B. Johnson 
Lawrence Johnson & Associates, Inc. 
200 S. Street, N.W., Suite 502 
Washington, DC 20009 

1 Dr. Milton S. Kata 
MITRE Corporation 
Westgate Research Center 
McLean, VA 22101 

1 Dr. Steven W. Keele 
University of Oregon 
Department of Psychology 
Eugene, OR 97403 

5 



1 Dr. David Klahr 
Carnegie-Mellon University 
Department of Psychology 
PlttsbuiBh, PA 15213 

1 Dr. AOjna £. Lants 
University of Denver 
Denver Research Institute 
Industrial Economics Division 
Denver, CO 80210 

1 Dr. Robert R. Mackie 
Human Factors Research, Inc. 
6780 Cortona Drive 
Santa Barbara Research PaaSt 
Goleta, CA 93OI7 

1 Dr. Donald A. Noxman 
University of (^llfomla, San Diego 
Center for Human Information Processing 
La Jolla, CA 92037 

1 Mr. A. J. Pesch, President 
Eclectech Associates, Inc. 
P.O. Box 178 

Horth Stonington, CT 06359 

1 Mr. Luigi Petrullo 

2^31 North Edgewood Street 
Arlington, VA 22207 

1 Dr. Joseph W. Rigney 
University of Southern California 
Behavioral Technology Laboratories 
3717 South Grand 
Los Angeles, CA 9OOO7 

1 Dr. Leonard L. Rosenbaum, Chairman 
Mcntgomeiy College 
Department of Psychology 
Pockville, MD 2085O 

1 Dr. George E. Rowland 
Rowland and Company, Inc. 
P.O. Box 61 
Haddonfleld, NJ 08033 

1 Dr. Arthur I. Siegel 
Applied Psychological Services 
kOk East Lancaster Avenue 
Wayne, PA I9087 



1 Dr. C. Harold Stone 
1^28 Virginia Avenue 
Glendale, CA 93^02 

1 Mr. Dennis J. Sullivan 
725 Benson Way 
Thousand Oaks, CA 9136O 

1 Dr. Benton J. Underwood 
Northwestern University 
Department of Psychology 
Evanston, IL 60201 

1 Dr. David J. Weiss 
University of Minnesota 
Department of Psychology 
Minneapolis, MN 55^^55 

1 Dr. Anita West 
Denver Research Institute 
University of Denver 
Denver, 00 80210 

1 Dr. Kenneth K. Wexler 
University of California 
School of Social Sciences 
Irvine, CA 9266^* 



BEST COPY AVAILABLE 



ERIC 



(Comtnued from ii^ide cover) 

165 t» J. I^ibcft. A formal inwtoJ fw eu? percepU»l prtK^ssing of cpoflietrlc conffgurawws. F^bnmy 19, 1971 » (A ftUtlfttlcaf mrthod fcr 

inve8U93tin9 tht perceptodl co«f«slof» among geometric conftsurauons. Jj^tmat of Miunematical Ps yctotp^ , 1972, 9, 189-403 J 

166 a. Jwolft, f. S. rl»c^ref , C. T. Wood, and R, C. Atkinson. Recognition tirte ^ Information stored m Iwfl-term rocnwy. fljagggtigy and 

Psjrchg^sics, 1971, Ig, e*14p> 

167 R. L. Klatiky and R. C. Atkinson. Special ixation of the cerobraf hemisptteres m scanning for Informauon in slw-tefm memory. (Perception 

21^ Psycfa«tfystcs . X971, 10, 335-338.) 

168 J. D, Retcher aw! R. C. Atkinson. An evafuatlon of tfte Stanford CAf pro^m In mittaf reading (grades K tijiottgh 3), Match 12, 1971. 

(Evahiatton of the Stanford CAI program Hi mttlaf readlnj. Journal of Educatitwt Psycfidogy , 1972, 63, 597*602 J 

169 J. F. Ji^a and R. C. Atkinson. Memo^ scarming for words veracts categories. Ooamal of Veifeaf LeOTlim and V«tal Behavior. 1971. 

10, 522-527.) 

170 I. S. FfscfOer and J. F. Juola. Effects of repeated tests on recognition Ume hr toformation In fong^erm memory. Uoignat of Eaperinwital 

Psychology . 1971, 54-58.) 

171 P. Stippes. Semamicsofconte'ct-freefhtgmenuofnatmattangiiages. Illirch30, 1971. On K. J. J. HCmlkka, 4. M. E. Moravcsik, and 

P. Suppes (Eds.), Ammches to tiatarat language . Oordrtchi: Reldef, 1973. Pp. 221-242.) 

172 J. Friend. H^TRUCTcodrn'manuaf. May 1,1971. 

173 R. C. Atkinson and R. M. Shlffrln. The ooirtrol processes of shfin^wrm memory. April 19, 1971 . (The control of short-term memoiy • 

S cleauflc American . 1971, 82-90.) 

174 P. Stqwt. Comptit^p-flsslsted instrtK^ion at Stanford- May 19, 1971 . (In fign and comwiter . Proctedlogs of tmematlooat eonl^i«fioe, 

Sordeatm, 1970* Basel; Karger, 1972. Pp. 298-330*) 

175 0. Jamison, J, 0. Fletcher, P. Suppes, and R. C. Atkinson. Cost and performance of compttter-assisted instrtfction for ediieat»on of disadvantaged 

ehlfchw. My, 1971. 

176 J. Offlr. Some mathematical mwJels of Indlvldttal differences m f^ttiilnfl June 28, 1971. (Stochastic ^Ingcmdets with 

distrlMion of parameters. Jotmial of Mathemattcat PsycWo^ , 1972, 9(4), ) 

177 R. C. Atkinson and J. F. Juofa. Favors influencli^ speed and acraracy <rfword re^itlois. AiKlttst 12, 1971 . (tn S. Komhlum (Ed.), 

Attention sn^ qnformnce tV. eiewYork: Ac«temle Press, 1973J 
ITS P. SuppH, A. (roldberg, 0, Kana, 8. Searte, and C. Staufftr. Teicher»a handhook for CAr comes. September 1, 1971. 

179 A. Gol(^. A gemruzed instnietlonal system fPreSementary mathemat^l logic. October 11« 1971. 

180 M. Jerman. limrt»«tlon In proWem solving and an analysis of structural varu^tes that c«ttrifeute to pwW«n-s<rfvtng difficulty. Movember 12, 

1971. (fndlvldtialiaedlpstriteUon In problem solving In elementary mathemaUc ite fnal for Re»^rth Hi Mathengtlcs E^iCitH w . 1973. 
4, 6-19.) — 

181 P. Stfppes. On the grao^nar and modef-thearetlcsemamics of ehlldren*Sfmttn phrases^ November 29, 1971 . 

182 G.Kreisel. Five n^ on the application of proof theoiyte computer sdence. Oecember 10, 1971. 

183 J. M. Moloney. An Investlgatim of cnllege stwdent performance wi a logic currlcirftfm in a con^KiterHissisted instruction setting. January 28, 

1972. 

184 J. E. Frlefid, J. 0. Fletcher, and R. C. Atkinson. Student pwforroance In computer-assisted instriwttcn in pipgramming. May 10. 1972. 

185 R. L. Smith, Jr. The syntax and semantics of ERICA. June 14, 1972. 

186 A. Gd&erg and P. Suppes. A con^utef^^ssisted instniction progmm for exercises on finding axioms. June 23, 1972. flS^gatlonst Studies 

in Mathematica , 1972, 4, 429-449.) 

187 R. C. Atkmsof>. Ingredients for a theory of Instnictlon. June 26, 1972. ( American Psychoiogist . 1972, 27, 921-931 .) 

188 J. D. Bonvilllanand V. R* Chanm. PsyehoMnguisUc Indications of deafness; A review, 4uly 14, 1972. 

189 P. Arable and S. A. Boorman. IjhiltldimenslonBi scafing of measures of distance bebiveen partftl<m$. July 26, 1972. (Journal of tethematicat 

Psyc holo gy , 1973, 10, ) 

190 J. Ball and 0. Jamison. Comptitcr-asslsted instfuciion for dispersed popdations: System cost models. September 15, 1972. ( Iftstruct. onal 

Science , 1973, 1, 469-501.) 

191 W. R. Sanders and J. R. Ball. Logic documemation standard for die Institute for Mathematical Sti^ios in the Social Sciences. October 4, 1972. 

192 M. T. Kane. Variability in the proof behavior of college students in a CAf course In logic as a function of problem characteristics. October 6, 

1972. 

193 P. Suppes. F§GU and fantasies of eiHraation. (tetober 18, 1972. On M. C. Wittrock (Ed.), Ctianging education : Alternatives from educational 

f eseffdi . Engleivood Cliffs, Kl. J. r Prentice-Hall, 1973. Pp. 6*45.) 

194 R. C. Atkinson and J. F. Juoia. Search and decision processes m recognition memory. October 27, 1972. 

195 P. Suppes, R. Smith, and M. Uveifl/. The French syntax and semantics of PKfUPPE, part 1: Hloun phrases, lyievember 3, 1972. 

196 0. JanHson, P, Suppes, and S. Welis. The effectiveness of alternative mstructloi»l methods: A survey. Wovento , 1972. 

197 P. Suppes. A ««vey of cogmtion in handicapped children. December 29, 1972. 

198 B. Searle, P. lortor), Jr., A. Gd^erg, P. Suppes, fy. Ledet, ami C. Jones. Computer-^sststed instruction program: Tennessee State 

IMlvarslty. Febrtiary 14, 1973. 

199 0. R. Ipeving. (^nnputer-bssed analytic grading for Getman gnmaiMt instruction. March 16, 1973. 

200 P. SfQwes, J. 0. Fletcher, M. Zanoltl, P. V. Lorten, Jr., and B. W. Searle. Evaluation of computernssisted instruction in elementary 

mathematics for hearing-Impaired studenu. March 17, 1973. 

201 (*. A. Huff. Geometry and fbmnl linguistics. April 27, 1973. 

202 C. Jentema. Useful technloues for aiplylng U^ei^ trait memal-test theory. May 9, 1973. 

203 A. Goldberg. Computar-*aAsisted mstruction? The applioatlon of theofem-provinc to adaptive response analysis. May 25, 1973. 

204 R. C. Atkinson, 0. J. Hmnann, and K. T. Wescwat. Search proce*---- *n reco^ition memofy , Jtme 8, 1973. 

205 J. VanCampeci. A eompular-based introduction to the morphology of x Slavonic. June 18, 1973. 
2K>6 R.B.Kimball. Seff-^imi^ing computer-assisted tutoring; Theory, June 25, 1973, 

207 R. C. Mlt^wt, J. P. Fletcher, E. J. Lindsay, J. 0. Campbell, af«d a, aan, Compttfer-assiSted ins^uctioR m initial reading, July 9, 19/3. 

208 V. R. Charrour «Hi J* D. Fletchm^. English as the second language ri deaf stuctems. July 20, 1973. 

209 J, A. Patdson. An evaluation of instrootional strategies in a simpi/ learning situation. July 30, 1973. 

210 m. Martin. Convergence properties of a class of probabilistic adartive schemes called sequential rep^ July 31, 1973. 



(CotUiftued Pfom mstdeback cover) 



00^ 



211 J* Friend. C<Mnputer-ass{sied mstructicm in (^ro^mmmin^: A curriculum description* July 31^ 1973. 

212 S* A. WeTer. Flngerdpellini by computer, Au9ust 17, 1973. 

213 B« W. %m{e, P. Lofton.Jf . , and P. Suppes. 3tnietuf£ii variables affectins CAt performartee on arithmetic word problems of disadvantaged 

and deaf students, September 4, 1973. 

214 P. Suppes, J. 0. Pletcber, and M. Zanotti. Models of individual tra)ectortes in computer^sslated instruction f«* deaf students. Octot^ 31, 1973. 

215 4t 0* Fletcher and M. H. Beard. Compcrter^sslsted Instructlort In languase arts for hearing-Impaired students. Oct(*er 31, 1973. 

216 J. D. Fletcher. Transfer from alternative presentations of spelling patterns in initial reading. September 28, 1973. 

217 P. Suppes, J. D. R^her^and M. Zanottl. Performance models of American Indian students on compirter-asslsted insbwtion fn 

elementary mathematics. Cctober 31, 1973. 

218 ^* Flkset. A netvvork-^>automata model for questinn-^swerlng in semantic memory. October 31, 1973. 

219 P. Suppes. The concept of obligation In the context of decision theory. ( In J. Leach# R. BuUs, and 6. Pearce ( Eds.), Sclenc^> deci sis and 

v alue . (Proceedings of the fifth University of Western Ontario philosophy colloquium, 1969.) Dordrecht: Reldel, 1973. Pp. 1*14.) 

220 F. L. Rawson. Set-theoreltcal semantics for elementary mathematical fangiage. November 7, 1973. 

221 ft. Schupbach. Toward a comput&^based course i : the history of the Russian literary langua^. December 31, 1973. 

222 M. Beard, P. Lorton, 6. W. Searle, and R. C. Atkinson. Comparison of student performance and attitude under three lesson^election 

strategies in computer-assisted Instruct lott. Oe^n^ 31, 1973. 

223 0. C. Oanforth, 0. R. Rogosa, and P» Suppes. Learning models for real-time speech recognition. January 15, 1974. 

224 M.R« Rau^ and R. C« Atkinson. A mnemonic method for the acquisition of a second-language vocabulary. March 19, 1974. 

225 P. Suppes. The semantics of chlfdren*s language. C Anmricah Psychologist , 1974, 29, 103-114.) 

226 P. Suppes and E. il/f. Gammon. Grammar and serr^ntlcs of some siK-year-*old black children's noun phrases. 

227 N« W. Smith. A question-answering system for elermntary mathematics. April 19, 1974. 

£28 A. 8arr, M. Beard^and R. C. Atkinson* A rationale and description of the BASIC instructlomil program. April 22, 1974. 

229 P. Suppes. Congruence of meaning. ( Proceedings and Addresses of the American Phltosophicat Association , 1973# 46, 21*38.) 

230 P. Suppes. fi&N foundations of objective probability: Axioms for propensities. ( In P. Suppes, L. Henkin, Cr« C. Moisil, and A. Joja 

( Eds.), to y jc, methodoloffl , an d phllosoply of sdenc ^^ IV; P roceedings of the fourth international congress fy j o^ lo , methodology 
and eHjlo g ffl^ 0/ ^^jSJ^J^ 1971. Amsterdam; fllorth-Holland,1973. Pp.515*529.) 

231 P. Suppes. The structure of theories and the analysis of data. ( tn F. Suppe ( Ed.), The structure of scientific theories . Urbana, III.: 

University of tllinois Press, 1974. Pp. 267-283.) 

232 P. Suppes. P5p^>er*s analysis of probability in quantum mechanics. ( In P. A. Schlipp (Ed.>, The philosophy of Karl Popper . Vol . 2. 

lii Salle, II!.: Open Court, 1974. Pp.760-774.) 

233 P. Suppes. The promise of universal higher education. ( fn S. Hook, P. Kurt^, and M. Todorovich ( Eds.), The Idea of a modem university . 

Buffalo, fi. v.: Prometheus Books, 1974. Pp. 21*32.) 

234 P. Suppes. Cognition: A survey. ( in J. A. Swets and L. L. Elliott ( Eds.), Psychology and the handlcapjied child. 

Washington, 0. C: U. S. Government Printing Office, 1974.) 

235 P. Suppes » The place of theory m educational research, ( Educational Researcher , 1974, 3 ( 6 ), 3*10.) 

236 V. R. Chanw. Oeaf English— An Investigation of the written English competence of deaf adolescents. Septen^er 30, 1974. 

237 R. C. Atkinson and M. R. Raugh. An application of the mnemonic keyword method to the acquisition of a Russian vocabulary. October 4« 1974. 



ERIC 



